INTRODUCTION
Mutations in familial Alzheimer's disease (FAD) genes, such as β-amyloid precursor protein (APP) and presenilin-1 and presenilin-2, have been shown to regulate the processing of APP and result in increased production of the longer from of amyloid β-peptide (Αβ 1-42, Refs. [1] [2] [3] [4] [5] . It is widely accepted that neuronal degeneration in AD is caused by extracellular accumulation of Αβ 1-42 . On the other hand, all three FAD genes have been shown to regulate neuronal apoptosis, suggesting that dysregulation of apoptotic pathways may play an important role in neuronal degeneration in AD (6) (7) (8) (9) (10) . Importantly, abnormal processing of APP and increased production of Αβ may be induced by apoptotic insults (11) (12) (13) (14) . Several studies show that APP in neuronal cells can be processed by caspase-6 and -8 and that this processing can be blocked by caspase inhibitors.
We recently identified Par-4 as a novel cell-death promoting protein associated with neuronal degeneration in AD (16) (17) . The pro-apoptotic actions of Par-4 require its interaction with other proteins via the leucine zipper domain (Leu.zip. Refs. [16] [17] . Alzheimer's mutant presenilin-1 (PS1) proteins in PC12 cells (16) . In recent studies in mutant presenilin-1 M146V knock-in (PS1mv KI) transgenic mice (18) (19) (20) , we found that the Alzheimer's PS-1 mutation enhances Par-4 expression, resulting in increased 4 vulnerability of neurons to apoptosis and increased production of Αβ 1-42 (18) (19) (20) .
These data strongly suggest that induction of Par-4 is an important and necessary event in the pathogenic mechanisms of Alzheimer's PS-1 mutations, and is very likely involved in the abnormal processing of APP during the apoptotic process. To provide better solutions for the treatment of Alzheimer's disease, it is very important to reconcile amyloid/apoptosis hypotheses of AD, and to examine how Par-4 might alter APP processing during apoptosis, leading to increased production of the neurotoxic Αβ 1-42. 
MATERIALS AND METHODS

Generation and Characterization of IMR-32 Cell Lines and Trophic Factor
Withdrawal. Human neuroblastoma IMR-32 cells (ATCC) were maintained at 37 ºC in an atmosphere of 95% air and 5% CO 2 in Eagle's minimum essential medium supplemented with non-essential amino acids, and 10% heat-inactivated fetal bovine by guest on 
